[Mechanism of antitumor effect of a benzoylphenylurea derivative, HO-221].
HO-221, N-[4-(5-Bromo-2-pyrimidinyloxy)-3-chlorophenyl]-N'-(2-nitrobenzoyl ) urea is a novel benzoylphenylurea derivative. We previously reported HO-221 showed significant antitumor activities against various experimental tumor models, and was especially effective against the solid tumor. In this report we studied the mechanism of action of the compound. The inhibitory activity of HO-221 and 6 kinds of antitumor agents on DNA polymerase alpha was examined in vitro. HO-221 inhibited DNA polymerase alpha activity strongly. From the comparison with IC50 values of individual agents, the inhibitory activity of HO-221 was almost equivalent to aphidicolin and ara-CTP. By double reciprocal plot analysis, the inhibition of HO-221 was found to be non-competitive with the dCTP unlike that of aphidicolin and ara-CTP. Furthermore, HO-221 showed almost no effect on RNA polymerase activity and the protein synthesis. The effect of HO-221 on cell cycle progression of HL-60 cells was examined by flow cytometry analysis. The compound accumulated cells at S phase at a low concentration. The compound showed accumulation of cells in G1, G1-S and G2 + M phases. At higher concentrations, HO-221 increased the G1 phase of tumor cells, stopping the cell cycle progression. Therefore, G1 and S phase accumulation by HO-221 was considered to be correlated with the inhibition of DNA polymerase alpha dependent DNA synthesis. These results suggest that HO-221 is a novel antitumor agent with different mechanism of action from the known antitumor agents.